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This will serve to indicate that on April19, 1996 representatives of the International Bureau's Satellite
and Radiocommunication Division and the Wireless Telecommunications Bureau met with participants
listed in attachment A to this memorandum. The participants discussed the subject matter contained in
the documents in attachment B to this memorandum and the ex parte filing submitted by the Satellite and
Radiocommunication Division on April 19, 1996.
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f'Jational Aeronautics and
Soace Administration

Headquarters
Washington DC 20546-000!

01

Mr. Lionel S. Johns
Associate Director of Technology
Office of Science and Technology Policy
~xecutiv~ ()ffic~ 0[ :: ~~ P~esident

Washington, DC 20500

Dear Mr. Johns:

APR I 7 /996

NASA has undertaken a study to assess the sharing feasibility between NASA
space services and Local Multipoint Distribution Services (LMDS) in Federal
Government allocated spectrum below 27.5 Ghz. This study was conducted at the
request of the Federal Communications Commission (FCC) with the concurrence
of your Office.

The enclosed report provides the results of NASA's analyses examining the
potential impact to NASA space services from LMDS interference.

NASA concludes that sharing between NASA space services and LMDS systems
is not feasible in the band below 27.5 Ghz. We further conclude, that due to the
magnitude of unacceptable interference resulting from three of the four LMDS
system types currently before the FCC, no rules acceptable to all parties could be
drafted which would guarantee protection of NASA space services from harmful
inference.

NASA requests yqur assistance in conveying these conclusions to the FCC.

Sincerely,

~-,/:/ //// .. c:-:: ..
//7/// / //

,/. C/~':;:--A"/7/Y
/,-~r~ :./ orce

Associate Administrator for
Space Communications

Enclosure

cc:
NTIA/Mr. R. Parlow
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Mr. C Force, Associate Administrator O!
NASA Headquarters
Washington DC 20546
USA

Re: Potential FCC Rule Making on the Use of the 26 GHz Band

Dear Mr. Force,

Paris, 10 Apnl 1993

I have taken note af a recent article in Soace News (Vol 7, NO.1 0, March 11 .
17 1996) allUding to possible plans for an FCC rule making on the future use of the

25.25 - 275 GHz band, or significant parts thereof. I share the views of NASA
reported in this article, .8 that such a rule making could endanger the future of a
major international undertaking, suoh as Space Station Aloha

The so-called 26 GHz band is of major importance for return links not only of
ESA.'s d.ata relay satellites but also of those of NASA and NASDA, which provide the
connection between the Internatlorl.aJ Space Station and associated earth stations
Moreover, other satellite proJects, particularly n the field 0' Earth Exploration. rely or
these return jinks, and in the future also direct space-Earth links in this band. Last bu
not least there are plans far the use of parts of this band for EVA and proximity
communications near the International Space Station interference to these links Couic
result in accidents.

You are certainly aware of the long process that we have been going through
In Europe in order to arrive at a positive decision In favour of a manned space
programme. It is therefore not acceptable that a Vital component, such as the main
data link between the Internat4anal Space StstlOr and the Earth .. would be impaired
by ,'larmful radio frequency interference

. J.

'"ro"••"s"••• A,.,,(,
A,..... 1(HI110/••or.".......

Headquarters· 5iege
1-10 r•• lI4....·Nlkh· f·/\I]1 fOlk C,d.. 1\
IMIJ3) I 13 " Ii j~ . i.. (33) I S3 U 1\ '0 . fll .. (SA ?'l1/H f
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in conclusion i urge you to do your utmost to Influence t.'le potential FCC (e-ie
making in such a way as to assure the cant nU1n:J Integnty of the 26 GHz band WhlC,hl

is of paramount ImOO'"1ance for space agenc:es allover :hs world. Thls~and will t:e
the future refuge of many of t.'lose space actiVities !hat may get removed from tie 2
GHz bands In the medium term. as stipula:ed:y TU Resolution 7~ 1

Yours sincere'y

.R. Collette
Direttor of Telecorrmunlcations
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APPROXIMATE TIME IN BEAM FOOTPRINTS FOR PROXIMITY OPERATIONS
SPACE RECEIVE BEAM (59° IWBW; 350 km Altitude) I

ALTIT\JI)F (km) 350km
_.______~___·._.·___·,.·.•·_~·____ ~~·~_.~r<···~"

ORHIT VELOCITY (miles/sec) 4.78 mi/sec

ORBIT PERIOD (min) 91.5 min

01% of ORBIT PERIOD (sec) 5.5 sec

BEAM APPROX FOOTPRINT APPROXIMATE TIME IN
ELEVATION DIMENSIONS (miles) FOOTPRINT (SEC)

0° 553 x 136 mi 1156

3° 562 x 115 mi 1175

5° 593 x 133 mi 1240

10° 661 x 88 llli 1382

15° 286 x 69 mi 598

20° 170 x 57 mi 355

300 845 x 420 mi 177

40° 526 x :n7 mi 11.0

50° :n.6 x 28.9 mi 79

60° 297 x 257 mi 62

70° 25 3 x 23 8 mi 53

80° 21 I x 227 mt 48

90° 224 x 224 mi 47

*

~

ITimes are estimated maximum times that a point on the earth's surface remains in the beam footprint assuming that the motion
of the footprint on the earth's surface is along the footprint's major axis direction



APPROXIMATE TIME IN BEAM FOOTPRINTS FOR PROXIMITY OPERATIONS
SPACE RECEIVE BEAM (5.9" HPBW, 500 km Altitude)'

ALTITUDE (km) 500km
_.

ORBIT VELOCITY (miles/sec) 473 milsec

ORBIT PERIOD (min) 94.6 min

01% of ORBIT PERIOD (sec) 5.7 sec

BEAM APPROX FOOTPRINT APPROXIMATE TIME IN
ELEVATION DIMENSIONS (miles) FOOTPRINT (SEC)

0" 587 x 160 mi \24.\

"\0 601 x 160 mi 1270

')0 619 x 159 mi 135 I

IOC 721x116ml 1528

IS? 191 x 92 ml 83 1

200 211 x 77 ml 492

100 118 x 59 mi 24.9

40° 74x48mi 156

50° 53 x 41 mi 112

60° 42 x 17 mi 89

700 16 x14 mi 76

800 13 x 32.5 mi 7.0

90° 12 x 12 mi 6.8

;.

lTimes are estimated maximum times that a point on the earth's surface remains in the beam footprint assuming that the motion
of the footprint on the earth's surface is along the footprint's major axis direction



AI'I'R( IXIMATE TIME IN BEAM FOOTPRINTS FOR TDRSS SPACE RECEIVE BEAM (0 15° HPBW)'

TDRSS USER SAT AI:ITn IDE (km) 100 km 500km 700km 900km 1000 km 5000 km 10000km

\ lSLR SAT ORI1JT VELOCITY (milcs/scc) 1RO rni/sec 471 ml/scc 4.66 mi/sce 460 mi/sec 457 mi/sce 1 6R mi/sec 107 mi/sce

TDRSS USER SAT ORBIT PERIOD (min) 905 min 94.6 min 98.8 min 103.0 min 105.1 min 2013 min 3477 min

o 1% oil ISER SAT ORB!'! I'f<:RIOJ) (sec) 54 sec 5.7 sec 59 sec 62 sec 6.1 sec 12 I sec 209 sec

I
___v

-- "._-,---'..----- -- ..... ~.. _•.

BEAM I\I'PROX FOOTPRINT I\PPROXIMATE TIME IN FOOTPRINT (SEC)
;n:vI\TION 1\ I)IMFNSIONS (miles)

on 509 X (1R rni J06 () 1076 J09 I 1107 1114 IlR4 1660
-----.---- ._-- ~--_.~. .- "-- -

'1 c· 531x(,7tni 110(i 112.2 1139 1154 1162 1444 1712
--_. ---- '- _.._--_.. - - _..- f------.- ....-- f-_.

5n ()(I() X ()7 rnl 1250 126R 12R 6 110S 11 J 1 I(il J J957
.'------- - -~. - ----_. ---.. _---- -~----_...•...- ----•..... ....- ~---~-~._-_._.~-- f-----....... - .. _-

I (lO '1 (jX X (if, 1m X29 R41 R53 865 87 1 Imu 1298
------_.- ...- .. .....- ,,_._-----_._-.._--- ._- .

IS° 254x65ml 52 (j ')\7 545 552 556 690 828
--.."-- - ~._-'.~'~ "'-'--- .".----'-'-.,- ._-. _.

20° 1R9 x (iil Tnl 394 39.9 405 41 1 414 514 61G
---'-- .. ._...• ._- . __..._--

300 12(1 x (iJ ml 26.2 26 6 270 274 276 342 41 I
_,,'._______.0____ .. - ....•_.. _-~....- ~.-_.__._--

,1ll 0 <)() x (, I rni 200 201 20.6 20.9 no 261 31 3
.-~----

50° 79 x (iO tnl I(i il 1()7 169 172 173 21.5 25.8
--- I--.

(,<Y 69 x 'ill ml 1,1 ~ 14() 14 R 150 15.1 IRR 225
-fo· - -. f- ..•... ;..-~

70° (11x'i87ml 13 1 111 13 5 117 13.R 171 205
--~--~--- -- I--

RO° 59 x 58 ~ mi In 125 127 12.8 129 16.() 192
.-.-

9UO 582x582mi 121 121 125 127 1274 15.8 19.0

lTimes are estimated maximum times that a point on the earth's surface remains in the beam footprint assuming that the motion
of the footprint on the earth's surface while the TDRS beam is tracking a user satellite is along the footprint's major axis direction.



The Canadian AnalysIs re LMCS interference ru DRS Dec 7B/4319D170) shows:

1)
2)
3)
4)
5)

LylCS A Hub, TV/FM FIg 17
LylCS B Hub, TV/Fyf Fig 20
L~lCS B Hub, DigItal Fig 2 I
LMCS A Sub, Fig 2(,
LMCS B Sub, Fi,~2~
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Ground Transmitters between these limits "see" TORS
with an elevation angle between 0° and 10°

The critical 0° thru 10° elevation mgle regions for TDRS miss the most populated areas in Canada,
but include area around Los ,\ngeles in the US



I ORS EAST 3dB Footprints on Selected U.S Cities
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TORS WEST 3dB Footprints on Selected U.S Cities
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Prox Ops Receiver 3 dB Beam Footprint Over the East Coast
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